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APPLICATIONS OF DERIVATIVES

A. Analysis of curves (3.6)
1. Determine the domain and range of the function.

2. De_termine the intercepts, asymptotes and symmetry of the graph.

Cﬂ7 = 75’( _)-)

3. Find the x values for which the first derivative (f’(x)) and the second derivative
(f’(x)) equal zero or are undefined. Use the x values to determine relative extrema
and points of inflection.

- Example: -
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% B. Moﬁotonicity (3.3)

.. v =
Ogg_}:% A function is strictly monotonic on an interval if it is either increasing (stays positive)
D G(\ on the entire interval or decreasing (stays negative) on the entire interval.

. ‘ e - . ‘
Example: f(x) = x” is strictly monotonic on the entire real line because it is increasing

on the entire real line.
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C. Concavity (3.4)
Let £ be differentiable on an open inferval (a,b).

Concave Up (Open up)

- It _f’(x) (thc_second deriva';iy;;)l >0on (a,b)_, rthcn fis concave up on (a,b).
Concave Down (Oi)en down) - |

- If £’(x) (the second deﬁvati\'fe') <0 on (a,b), then f is concave down on (a,b).

It is also known as the rate of shange of the slope (is the slope increasing or

decreasing?) and can be found by nsing the second derivative.
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(x> - (~10) = (O)(2) (x*=4) (27)
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A D. Optimization (3.7) — the process of finding a minimum or maximum value as a
solution to a problem.
(\ 1. Optimization Process:
) \(\O‘b : . . - . .
oa equation for the value you are g to optimize.
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_- c Use the critical points and the eﬁd pbiﬁts to dctenﬁiﬁc f‘l?le maxxmum value.
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2. Extreme Value Theorem: If f is continuous on intervals [a,b], then f has both a

minimum and a maximum on the interval.

3. 7 Relative (Local) Extrema — only occurs at critical numbers (when the first
- derivative = 0 or is undefined) and is either the maximum or the minimum on

some specific open interval.
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4 Absolutc (Global) Extrema - can occur at both crltlcal numbers and potentlal
inflection points (when the second denvatlvc 0 or is undefined) and is clther the
maximum or the minimum on the entire graph.
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E. Related Rate Problems (2.6)

1. List all the variables and rates with values for each. (Note: Rates are listed as

@0‘ \o : dcrivatives, often with respect to time.)-
Q_,(’K\d\ 2 ‘-:F md an quaj;_ibn(s) .that relate the differént quantiﬁp_é.
= -3, Differentiate the equation implicitly.”
4. Solvé for the unknowns and énswer the qﬁestidn in completé sentences.
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[7/ F. Implicit'Differenjtiation (2.5) is the procedure used when the equaﬁon expressed is

W3

3,

4,

not in terms of y but rather is a function in terms of x.

. Differentiate both sides of the equation with respect to x.

Collect all terms involving dy/dx on one side of the equation and move all other
terms to the other side of the equation.
Factor dy/dx out of one side of the equation.

Solve for dy/dx.
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"G.'Rate of Change (2.2) is the ""s'lqj;';é ‘or change in position over change in time,

depending on what kind of applicatidn problem. Rate of Change is represented by the
derivative of a function of one variable with respect to another. Therefore, the
position function is derived to get the velocity -f.unction, which can then be derived to
get the acceleration function.

Position (s(t) = 1/2gt* + vo(t) + sg) = Velocity (v(t) = gt + vg)> Acceleration (a(t) =

@) (derivative going from left to right) - ;-

- ; .E):car'njl)lle: A feather is dré)ppe‘:d“ in a v’aCuﬁni from s height of 300 feet, Find'the
average velocity.
a. Over the ﬁ_rst two seconds.
b. During the 2™ second.
¢. Between 1to 1.1 second

d. Att=1 second
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Example: A rocket is propelled sfrgight up so that in t seconds, it reaches a height of
() =25+t

a. Find the jns;téntaﬁeous velocity at any time t.

b. Find the average velocity during the first 78 feet of flight.

c. Find the instantaneous velocity after rising 210 feet.
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H. Geometric Interpretation and Slope Fields (6.1):

. (k A. Slope field is a direction field for a differential equation.

G f{‘:-' .
f J
C\j\ \,}\L \ - General solution: a family of solutions to a diff. eq. (contains + C)
A 3
) Q‘(j(\ o' — Particular solution: single solution to a diff. eq. based on initial conditions

Example:

Draw a slope field for the following differential equations.
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